The Hydrographic Department of the Maritime Satety Agency conducted an airborne magnetic survey from 1979 to 1980 to derive a regional field model around Japan at the epoch 1980.0. The regional field model, consisting of 3rd-degree polynomials, was compared with the models MGST (4/81) and IGRF 1980 for the earth's main geomagnetic field over the world. The comparison of the regional field model and MGST (4/81) or IGRF 1980 revealed the following differences:
Introduction
The successful MAGSAT project enabled NASA to obtain some up-to-date models of the earth's main magnetic field (LANGEL et al., 1981) . We examine here to what extent these proposed models represent the actual magnetic field around Japan. Before the MAGSAT launching, it was recommended by IAGA that we adopt IGRF 1965 or IGRF 1975 model as a geomagnetic reference field model. However, we are aware that a considerable differnece exists between these field models and the actual magnetic field in the vicinity of Japan, which amount to -100nT to -300nT in the total intensity F in the area of Japan Sea and Okhotsk Sea (IGRF EVALUATION GROUP OF JAPAN, 1975; UEDA, 1976; OSHIMA et al., 1978) .
In this paper, we concentrate on the comparison of MGST (4/81) model with a regional magnetic field model obtianed from a recent airborne magnetic survey in 1979-80 conducted by the Hydrographic Department of the Maritime Safety Agency, Japan, as a part of the 11th magnetic survey of all Japan (HYDROGRAPHIC DEPARTMENT, 1983) .
A ring-core type fluxgate magnetometer was installed in YS-11 aircraft, which flew at an altitude of 2900m and measured three components of the geomagnetic field along the survey lines shown in Fig. 1 
Magnetic Anomaly Profiles
The magnetic anomalies were calculated by subtracting MGST (4/81) from the survey data and then taking a running mean over 3 minutes (about 18km along the lfight path). The total intensity anomaly was plotted every 3km interval along the track lines. Figure 2 shows that the positive and negative deviations appear almost equally; this is very different from the case where the past IGRF models (see Fig. 3 ) give large negative anomalies all over the study area.
Judging from these features, we can state that the MGST (4/81) model approximates the regional magnetic field around Japan more accurately than the past IGRF models. Furthermore, we notice the following interesting facts which may be closely related to the magnetic structure of the earth's crust, such as 1) a magnetic anomaly lineation in the Northwestern Pacific Basin, with its amplitude ranging from 400nT to 600nT; 2) a small magnetic anomaly in the Japan Sea and in a part of Shikoku Basin; 3) the local positive magnetic anomalies originating from the continental crust around Oki-Daito ridge and Izu-Ogasawara ridge and the southern part of Honshu, etc. Some of the above local anomalies have a wavelength longer than hundreds of kilometers.
Regional Magnetic Chart
The running-mean data over the period of 10 minutes (60 km in path) for the total intensity F and X,Y,Z components are sampled at 3-minute (16km) intervals, and the following 3rd degree polynomials of latitude and longitude are fitted to the sample data sets; degree n=16 in terms of spherical harmonics. Since the magnetic field of this degree observed at the surface of the earth is considered to be dominated by the crustal field, the model expressed in the third degree polynomial series includes a contribution from the crustal field, although the model represents mostly the core field.
Comparison of the Regional Field Model with MGST (4/81) and IGRF 1980
The regional field model expressed in a polynomial series was compared longitude and latitude; the mean value and the rms value of the difference are listed in Table 2 . The residual map for the geomagnetic total intensity is illustrated in Fig. 5 for the case when MGST (4/81) is a reference model, while Figure 6 shows the residual from the IGRF 1980 model. In Fig. 5 , the residual in the residual extends northwards and covers the southern part of Tohoku, Japan.
In contrast to the positive residual, the negative ones are mainly distributed at the margin of Japan Sea and Okhotsk Sea. This general tendency may reveal a long-wavelength magnetic anomaly around the active continental margin.
The comparison was also conducted for the three components of geomagnetic field, X,Y, and Z, although the residual maps are not shown in this paper.
Discrepancy is insignificant in the central part of Japan, less than 20nT for X and Z components, but it amounts to -80nT in Y -component. From the above results, it may be concluded that, except for Y -component, the agreement between the regional model and MGST (4/81) is satisfactory. It is still unknown at present whether the large discrepancy in the Y -component is caused by poor orientation of the airborne magnetometer or from an intrinsic magnetic structure below the crust.
IAGA (International Association of Geomagnetism and Aeronomy) recommended adoption of IGRF 1980 model as the magnetic reference field model at the epoch 1980.0 with a given secular variation during 1980 -1985 (PEDDLE, 1980 . Hence we also compared IGRF 1980 model with the regional magnetic field model in the same way as mentioned above, and the statistics of difference are listed in the lower column of Table 2 . As for the total intensity of geomagnetic field, the residual map shows in general a negative trend as seen in Fig. 6 , amounting to as much as -60nT toward the west. From the results of the residual mean and rms residual in Table 2 , the magnetic field of MGST (4/81) is closer to ther regional field around Japan than IGRF 1980.
Better agreement of the actual field with MGST(4/81) model in comparison with IGRF 1980 seems to stem from the difference in the number of spherical harmonic terms involved (up to degree and order of 13 in MGST (4/81), and to 10 in IGRF 1980). As was discussed earlier, the regional field model contains the field of wavelength 2500km, which corresponds roughly to degree 16 in the spherical harmonic expansion. The IGRF 1980 model seems to be insufficient in approximating the field of this wavelength. It is perhaps due to the same reason that the past IGRF models (IGRF 1965.0 and 1975.0) have given rather poor approximation of the magnetic field over Japan and its vicinity; the past IGRF models have always given 100 to 300nT higher values for the total intensity of geomagnetic field than the actual observation over the area of Japanese island.
Conclusions
1) The MGST(4/81) represents the regional field around Japan within several tens of nT for F,X,Y, and Z components of the geomagnetic field. 2) The MGST(4/81) approximates the regional field around Japan more precisely than IGRF 1980.0. This seems to stem from the difference in the number of spherical harmonic terms involved.
3) A large negative residual of the geomagnetic total intensity amounting to -300nT in the area of Japan Sea and Okhotsk Sea, which appears when the past IGRF model is adopted as the reference, becomes about ten times smaller if MGST (4/81) is used as the reference field model. However, the general pattern of the residual, positive along the outer region of Island Arc and negative in the marginal sea, still remains. These characteristic trends may reveal the longwavelength geomagnetic anomaly around Japan, which must be studied in detail in connection with the subterranean structure of the earth.
